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Editorial
This special issue is devoted to Computational Algebraic Geometry and its Applications. This area, also known as
Effective Algebraic Geometry, combines important aspects of computer science such as computability and complexity
analysis with classical mathematical topics such as algebra and geometry. This fruitful combination of very distinct
and complementary domains yields interesting applications, exploiting powerful theoretical results which lead to new
methods or algorithms to solve practical problems.
The present volume illustrates this diversity and the impact of such approaches, for instance, in shape processing,
in geometrical modelling, in numerical computation in the presence of singularities, in the resolution of polynomial
equations or in constructive algebra. Computability and complexity aspects play an important role in these
developments.
The content of this issue is based on the conference that we organized at the occasion of Andre´ Galligo 60th
birthday, 2–6 June 2006, at the university of Nice. More than 50 participants attended this conference and 24 talks were
presented. After the call for papers which followed the conference and opened to all the community of Computational
Algebraic Geometry, we selected 11 papers for this volume. We thank the anonymous referees for their help in this
evaluation process.
The paper by S. Biasotti, D. Giorgi, M. Spagnuolo and B. Falcidieno gives a nice survey on Reeb graphs,
recalling first the Reeb graphs’ mathematical foundations and then presenting computer graphics related state-of-the-
art methods as well as a panorama of possible applications. It also brings a contribution in the understanding of Reeb
graphs, providing advanced mathematical notions about their formulation and an interesting discussion underlining
nuances between Reeb graphs and contour trees.
The contribution by D. Cox exhibits an intimate relation between the defining equations of the Rees algebra of
a parametrized algebraic plane curve and its geometry. Besides providing a nice overview of the properties of the
Rees algebra, as well as new results about its relation with the singularities of the curve, this paper culminates with a
beautiful conjecture concerning the structure of the moving curve ideal and its relation to adjoint curves.
The change of ordering is a powerful technique in Computational Algebraic Geometry which allows us to deduce
the result in a difficult configuration from a simpler one, at a cost which is less than running directly the difficult
computation. The paper by X. Dahan, Xin Jin, M. Moreno Maza and E. Schost develops a new method to transform a
triangular system for an order of variables into a triangular system associated to another order. It has direct applications
in elimination problems, such as implicitization of parameterized varieties.
The article by J. Damon develops a geometrical analysis of shapes represented by a sweeping family of
submanifolds. This problem is motivated by applications in shape reconstruction, medical imaging or medial axis
transforms. Global properties of the shape are recovered from those of the skeletal structure which defines the
sweeping family. They involve the so-called relative shape operator and yield new integral formulations of functions.
The problem of approximation of a shape by a piecewise model involving simple geometrical primitives is a
fundamental task in geometrical modelling. D. Haviv and Y. Yomdin analyse this problem in the case where the
shape (surface) is defined by an algebraic equation, might have singularities. Uniform complexity bounds of the
approximation within any fixed accuracy are presented.
Kostov’s contribution is on finite multiplier sequences of hyperbolic polynomials in one real variable. He proves
several interesting geometrical properties of multiplier sequences formulated in terms of stratification.
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The article by H. Lombardi and C. Quitte´ is an expository paper on Coquand’s simple and constructive proof
that seminormality implies Pic regularity. However, the redaction is new and introduces a number of original and
interesting ideas. The results and methods are explained very carefully and in great detail.
C. Simpson studies the problem of representability of a topological cycle by an algebraic one on a smooth complex
projective variety. He points out that the Hodge conjecture would imply that this question is decidable for varieties
defined over the algebraic closure of the rational numbers. The author suggests a computational approach to Hodge
conjecture which is one of the major open problems in mathematics.
The article of Z. Sˇı´r, J. Gravesen and B. Ju¨ttler is devoted to the study of surfaces defined by a (piecewise
polynomial) map which associates to the normal to the tangent plane its distance to the origin. With such a
representation, important operations in computer aided geometrical design are simplified. Differential geometry
properties of these models, a generating family of polynomial support function surfaces and methods to approximate
general shapes are presented.
E. Tsigaridas and I. Emiris tackle the problem of isolation of real roots of a univariate polynomial with integer
coefficients, using a method based on continued fraction expansion. The complexity analysis of this approach is
detailed, in particular in the perspective of Khintchine’s hypothesis. An efficient implementation of the method and
its experimentation show how practical behaviour is related to the theoretical analysis.
Yengui’s contribution deals with unimodular matrices over multivariate polynomials with coefficients in
commutative rings. He proposes a constructive proof to the so-called Suslin’s Lemma related to the second Suslin’s
solution of Serre’s conjecture. This lemma is the only nonconstructive step in Suslin’s approach. The goal of this short
paper is to mimic an abstract proof working modulo a generic maximal ideal in order to find the hidden algorithm.
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